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I. INTRODUCTION

Recognizing a need for a capability to extend the availability of mobility fuels

within Department of Defense (DOD), a program was initiated in 1979 to develop

the technology required for using alternative fuels. With the passage of the

'* Defense Authorization Act (PL96-107), DOD was directed to purchase alcohol

fuels to the maximum extent possible. To implement the Act, the U.S. Army was

*assigned the lead role for alcohol fuels within DOD. Nobility Equipment Re-

. search and Development Command (NERADCCM) initiated a comprehensive program

to determine the suitability for using gasohol in all gasoline-consuming

military vehicles. Southwest Research Institute (SwRI) was already under con-

tract to the U.S. Department of Energy (DOE) to conduct an Alcohol/Gasoline

*: Reliability Fleet Test Program and a data base for that program had already

been established. Therefore, the U.S. Army fleets became part of a cooperative

effort in the DOE program to share that data base. MERADCON selected the test

• .sites and the installations made vehicle assignments to the program. Program

- management and responsibility remained under NERADCON although DOE provided

!. funds for SwRI to collect, process and analyze driver survey questionnaires,

- fuel economy data, and vehicle performance problems at each test site.

II. DATA COLLECTION AND ANALYSIS

Test records were maintained by each installation monitor and submitted to

Southwest Research Institute biweekly for analysis. A daily log sheet was con-

pleted for each vehicle indicating mileage, fuel and oil added, and driveability

performance. The driveability parameters checked by the drivers indicated the

occurrence and severity of problems in the following categories:

a. Cranking required to start engine
b. Stalled after starting
c. Stalls in traffic
d. Idle roughness
e. Hesitation
f. Power loss
g. Pinging
h. Dieseling

S
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to record and analyze this data the following two computer programs were utilized:

0 Scientific Information Retrieval Program (SIR)
* Statistical Program for Social Sciences (SPSS)

When data sheets were received by SwRI, they were sorted by vehicle identification

number, date and odometer reading. The data was then keypunched and added into

the computer program, a computer listing was reviewed for errors in the data or

gaps in data reporting. It should be noted that at times, erroneous odometer

readings were received, and fuel additions were not recorded. Therefore, the

* test reporting was stopped at the last known fuel fill up and restarted when a new

fuel fill up and odometer reading was reported. Following purification of the

computer listing, the corrected data were then added to the data base. A flow

diagram used for data processing is shown as Figure 1.

III. TEST SITES

For this program, five vehicle fleet locations were identified:

MERADCOM (Tenant at Ft. Belvoir, Va)
Ft. Belvoir, VA
Ft. Lewis, WA
Ft. McCoy, WI
Red River Army Depot, TX

A program monitor was appointed at each installation to collect data sheets

for timely submission to SwRI and also to provide continuity between the in-

stallation, MERADCOM, and SwRI. Each installation identified vehicles for test

(gasohol) and control (gasoline) groups except for MERADCOM, which only utilized

test vehicles. Program initiation and completion dates are shown in Table 1.

TABLE 1. INCLUSIVE PROGRAM DATES

Installation Initiation Date Completion Date

MERADCOM 1 July 1980 30 Sept 1981
Ft. Belvoir, VA 1 Aug 1980 31 Aug 1981
Ft. Lewis, WA 1 April 1981 31 Dec 1981
Ft. McCoy, WI 1 Aug 1980 31 Aug 1981
Red River Army Depot, TX 1 Feb 1981 28 Feb 1982

* 6
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IV. TEST EQUIPMENT

Each fleet except MERADCOM consisted of two groups; test and control. Table 2

provides test and control group makeup at each installation:

TABLE 2. TEST AND CONTROL VEHICLES

Installation No. Test Vehicles No. Control Vehicles

MERADCOM 22 0
Ft. Belvoir 20 20
Ft. Lewis 14 8
Ft. McCoy 28 21
Red River Army Depot 20 20

Both administrative and tactical vehicles were included in the evaluation and

the test and control vehicles were selected as evenly as possible by year, make,

model and mileage. However, these vehicle groups were not perfectly matched.

Tactical vehicles included in this program consisted of M880 series vehicles
*and M151A2 jeeps. The M880 series are S/4 ton Dodge pickup trucks in different

configuration depending on their original mission, i.e., a 4 x 4 M886 is con-

figured as an ambulance, the M880 is a 4 x 4 pickup and the M890 is a 2 x 2

pickup. The M151A2 is a 1/4 ton 4 x 4 vehicle referred to as a "jeep". More

*complete vehicle descriptions for each fleet are included as Appendix A.

V. FLEET OPERATIONS

The Energy and Water Resources Laboratory, U.S. Army Mobility Equipment Research

and Development Command, Ft. Belvoir, VA selected five fleets at four U.S. Army

Installations for this program. These sites were selected to provide a repre-

* sentative mix of commercial design administrative vehicles and tactical vehicles.

* Each site was to operate on gasohol for a minimum of one year to experience all
* seasonal climatic conditions. The test groups operated on commercially avail-

* able gasohol or locally mixed 10 volume percent ethanol (197 minimum proof) and
90 volume percent unleaded gasoline. The control groups operated on commercially

-: available unleaded gasoline. Individual fleet operations were as follows:

IMERADCOM With the exception of one Ml~lA2 vehicle, the test group of 22

vehicles were comprised entirely of commercial design administrative vehicles.

8



No control vehicles were utilized. The test group accumulated 23,174 test

miles and utilized 2,402 gallons of gasohol.

Ft. Belvoir Twenty test and twenty control vehicles were identified for

this fleet. Only tactical vehicles were utilized as follows:

M880 Series MISIA2

Test 11 9
Control 13 7

Ft. Lewis There were 14 test (8 M886 and 6 MlSlA2) vehicles and 8 M886

control vehicles in the Ft. Lewis fleet. Ten MlSlA2 vehicles had been identi-

fied for the program, however, no useful data was ever received on these vehicles.

Therefore, for the purpose of data reporting in this report it will be considered

that no MlSlA2 control vehicles were run. Very low mileage was generated on

this fleet. The test group accumulated 9,868 miles and used 1,139 gallons of

* gasohol, while the control vehicles accumulated 8,633 miles using 866 gallons

• "of unleaded gasoline.

" Ft. McCoy Only administrative vehicles were utilized in this fleet. There

were 28 test vehicles and 21 control vehicles. Although both groups consisted

only of administrative vehicles, a good mix of engine size was included. The

test group accumulated 244,164 miles on 21,194 gallons of gasohol, while the

control group accumulated 158,624 miles using 11,278 gallons of unleaded gaso-

.. line.

* Red River Army Depot There were no tactical vehicles in the RRAD fleet.

There were 20 test and 20 control vehicles, and the fleet make up consisted
mostly of sedan and pickup trucks. However, several heavier duty trucks were

involved. The test group of 20 vehicles accumulated 163,107 miles using 16,912

gallons of gasohol, while the control group of 20 vehicles accumulated 141,149

miles using 13,171 gallons of unleaded gasoline.

VI. FUEL ECONOMY

Throughout the test period, the 104 test vehicles at all sites accumulated

496,985 miles utilizing 47,700 gallons of gasohol. The 69 control vehicles

accumulated 378,756 miles using 33,435 gallons of regular unleaded gasoline.

9



The overall comparison (all vehicles) indicates that the control vehicles got

better fuel economy than test vehicles at a very modest level of significance

(a =0.10). This is equally true for control-to-test comparisons at Ft. Lewis

and Ft. McCoy (the inference at Ft. McCoy is even stronger, a =0.05). The

single exception to this pattern is Ft. Belvoir, where test vehicle mpg exceeded

control for a =0.10. Red River Army Depot showed no significant differences.

Table 3 presents statistical fuel economy comparisons for all fleets.

Figure 2 presents graphically the average fuel economy by months of operation

* for all test and control vehicles in all fleets. There appears to be some

seasonal effect, since lower fuel economy was obtained during the colder months.

However, this effect may possibly be due to driver technique, i.e., leaving the

vehicle running when the driver is out of the vehicle to maintain heat in the

cab, etc. This would certainly account for higher fuel usage and lower mile-

age accumulation. An individual vehicle/group summary of miles traveled, fuel

economy, and mpg is included as Appendix B.

VII. DRIVER-REPORTED PERFORMANCE PROBLEMS

Performance problems recorded from all sites are shown in Table 4. Approximately

17% of the test vehicles experienced one or more performance problems, while

approximately 9% of the control vehicles experienced one or more performance

problems. However, the total number of occurrences experienced by the 18 test

vehicles which reported problems was 30% greater than the 6 control vehicles

reporting problems. It is interesting to note that no performance problems

*in either the test or control groups were reported by Ft. Belvoir, VA or Red

River Army Depot, TX. Each of these installations maintained that performance

* problems were not encountered with either group of vehicles.

These performance problem trends agree with results seen in the DOE Reliability

4Fleet Test at three test sites that operated on gasohol for over one year and
showed test vehicles experienced 48% higher frequency of incidents than the

control vehicles. This indicates that gasohol-powered vehicles operating in

traffic situations have a significantly higher frequency of incidents than

their gasoline-powered counterparts.

10
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VIII. CONCLUSIONS

From the observation made in this program, it has been demonstrated that

military vehicles (both administrative and light tactical) can operate satis-

factorily on gasohol (a blend of 10% vol. ethanol and 90% vol. unleaded gaso-

line). Although the test vehicles experienced less fuel economy than the

control vehicle fleets, this would still indicate that as a fuel extender,

* a 10/90 blend could provide a slight increase in total available petroleum

S fuel without serious driveability penalties to vehicle operations.

1
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APPENDIX A

Fleet Vehicle Listing
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FLEET VEHICLE LIITINS

MERApCOM

VEHICLE NO* YEAR MAKE MODEL ENOSIZE

TEST 0*OUP (GAoHOL)

91,411T 14 DODGE TRK CREW CAB WROO 31600

WEI*T 741 FORD CUSTOM Soo 311.0

WfboT 6 FOrwD TRK UTIL MISIA2 lo1s

WFIST hi FORD IRK MAIN? Fiaso ifoo

WF##QT bq DODGE TRK MAINT 0100 316.0

*.WF41T 16i FORD IRK MAIN? Faso a46

WF44T 78 DODGE IRK MAINT D100 11680

Ao% T 741 AmC, MATADOR oo

GeV37 CI4EVPOLET CUSTOM 10 PU 310.0

G*l 7%a CHEVROLET CUSTOMA 10 PU I10.0

BoqT 74 CHEVROLET CUSTOM 10 Pu 310.0

G54T 114 CHEVROLET CUSTOM so PU 310.0

GhO? bE CHEVROLET CUSTOM 10 Pu 31O00

1433? 741 DODGE 8100 PANEL 31.00

Hop 3? DODGE 8200 PANEL Pismo

HbS$T 71 CHEVROLET TRK STEP VAN MO0O

14)0? 77 JEEP CJeI 13f.0

74 INTEReHAPV TRv $+P lefu 004

j08T 75 DOD'GE ?RX 30P Caloo 31840

LOPT 71 INTER.HARV IRK VAN OTON 1400 431,0

*LIST 76 FORD IRK S+P Feb00 3300

PilT 17 GMC TRK 30P 310.0

TOTAL its

17



FLEET VEHICLE LISTING

PT SELVOIR VA

VEHICLE NO, YEAR MAKE MODEL ENGBIZE

TEST GROUP (GASOHOLl

SPE2LT lb CHRYSLER h,0TON *X% M90 3100

SVYI32T ?b CHRYSLER MlqO 514 TON axe 31.00

AFb~oT PL AMC MISIAR JEEP 141's

H032lT ?l JOHNSON 114TON ON* MISSAF 11.s

HOSPIT 7h CHRYSLER M840 o / TON axe 318'a

031 b DODGE MIII SIO TON *X 318,0

cSH3T lb DODIGE Ml~b AMBULANCF 316.0

C3HT 71 AMC MISIAl JEEP 1'1.s

4030T 7b CHRYSLER Mlqo Ilo TON axe 31860

M03ST 7b CHPY3LER SoTON *x memo 31380

14940T 7b CHRYSLER MIRO 9,4 TON axe 313.0

AJOT 77 CHRYSLER M897 3/4 TON TRN 31300

8IOT 7b DODGE msa 5/O TON ON4 318,0

HOST v? JOHNSON MISIAN JEEP 1,1.5

W04T 71 JOHNSON MISIAI JEEP lole5

Il0bT 7p JOHNSON MISIAN JEEP 1,1.5s

A*T 7b CHRYSLER M882S/4,' TON %x% 316.0

AbT 7b AMC MISIAR JEEP 1410S

SbT 71 AMC MISIAI JEEP 141ts

*b3T 1% AMC MISIAR ltTON TON 11410S

TOTAL 10,

18



!"" FLEET V9141CLE LISTING

FT SELVOIR VA

VEHICLE NO, YEAR MAKE MODEL ENGSIZE

CONTROL GROUP (CNLEADED GA$OLINE)*@mO B~mYOWO6@WrnSSmW@l ~ M30S* TN 3..

SP&I|iC 1b CHRYSLER mesa So TON 4x% 31800

TOPOINC 7b CHRYSLER Mqo Sl* TON eXt 31890

TOPOIC ' b CHRYSLER Meqo S/4 TON axe 318.0

TOPIoC 7b CHRYSLER MSO S/4 TON axe 313,0

To0PIco C P CHRYSLER Mqo S/4 TON axe 318,0

SVY1OC 7f JOHNSON MISIAE JEEP 141,S

TOPO1C 71 JOHNSON MISIA2 JEEP 1419S

APSbC 72 AMC MISIA? JEEP 14105

AIOC 7 CHRYSLER mesa S/S TON %X4 313,0

A22S4C 7b CHRYSLER Meet Sl% TON %X4 318,0

.8100C 7 AMC MISIA? JEEP 141,S

pt ?Cb DODGE Mesa S/S TON qXS l33,0

1301C DODGL Mesa S/4 TON 4%4 319,0

CSH5C 7b DOOGE MU|| AMBULANCE 316,0

C$HbC 71 AMC MISIAR JEEP A leS

HOWsC 7b CHRYSLER mesO S/4 TON 414 313.0

"OOC it JOHNSON MISIAPIJ*TON 4X* l141S

HoSoC 7b CHRYSLER M84o S/ TON axe 318.0

AtC 7b CHRYSLER move S/* TON X4 3118,0

boC 74 JOHNSON MISIAl 11/TON TRK 1401S

TOTAL 10,

91
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FLEET VEHICLE LISTING

* FT LEWIS WA

VEICLE NO$ YEAR MAKE MODEL ENGSIZE

?EST SPOUP (GASOHOL)

AROT lb DODGE IRK AMS 4XO Molh 313.0

Alay 7b DODGE IRK AMS 4X MUlb 318.0

A28T vb DODGE IRK AM$ %X M8ub 318.0

All? lb DlODGE IRK AMS oxt mob 313.0

::* v DODGE IKAM 4X4 M98 3168:

Ol0Y 7b DODGE IRK AMS 4X Mflb 319

Dli? 7b DODGE IRK AMD6 ix, Minlb 318,0

?@0 7 FORD IRK UTIL MISIAR

X31T 70 FORD T09 UTIL MISIAN 111

X39T 70 FORD IRK UTIL M14151*14,

X33Y 70 FORD IRK UTIL MISIAR 111s

Pa6 1 FORD IRK UTIL MISIjR 311'

X% 1 F('RD YAK UTIL MISIAR 16'

- . TOTAL 14.

20
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FLEET VEHICLE LISTING

PT LEWIS WA

VEHICLE NO, YEAR MAKE MODEL ENGSIZE
* ~ msmmsu anus333 3833use 333833 33U33333 333

CONTROL SPOUP (UNLEADED GASOLINE)

*Stec lb DODG.E TAK AMS *X% Mslb 319,0

830C ?b DODGE YAK AMS 4X Moab 31300

534C lb DODGE TAK AMS %x4 Moab 3180

S3,C ?b DODGE YAK AM$ *X Moab 313.0

Clic 7b DODGE TAK AMS %X Moab 319,0

CERCe lb DODGE YAK AMS %X Moab 31300

C30C 7b DfltGE YAK AMB *X MUab 313.0

* TOTAL 1.

21



FLEET VEHICLE LISTING

v? MCoy W

VEHICLE NO* YEAR MAKE MODEL ENGSIZE
psUUUUnumU m~a wuxauUU saumanuSummanU a3*U3U3

* TEST GROUP (GASOHOLl

AOlT ps AMC CONCORD SEDAN a55.0

AOllT is AMC CONCORD SEDAN 159.0

LoqaT 74 AMC CONCORD SEDAN e58.0

APOIT 7b FORD MAVERICK SEDAN Z00.0

A2087 7b FORD MAVERICK SEDAN100

*303?T vb FORD MAVERICK SEDAN 20060

A104T it# FORD MAVERICK SEDAN 300.00

AROST ?b FORD MAVERICK SEDAN 200.0

AlObT 7b FORD MAVERICK SEDAN 10000

A201T 7b FOPO MAVERICK SEDAN 10090

FOIST ?S FORD STATION WAGON400

E01111 7% FORD STATION WAGON 1#0000

aOIqy 7% CHE VROLET I/RTON TRUCK 35000

6O01? 7 CHEVROLET 1/ITON TRUCK 3S50

G071T 78 DODGE A/ION TRUCK 335.0

9918T 78 DODGE 1/lION TRUCK las5.0

MCIl l4T b DODGE CARRYALL 311.0

HOIT s0 DODGE CARRYALL 335.0o

* Hf4T so3 DODGE CARRYALL 335.0o

HulkT 77 CHEVROLET CARRYALL MO0O

MISIT 7q AMC cis JEEP %* ~ a56.0

41311 so DODGE PANEL TRUCK350

15OT 7 AMC CJS JEEP %X% 3.

22



"9lqT is AMC CJS JEEP X* 231,0

1-14T 78 DODGE ITON TRUCK *X4 3ll1O

fl0qT ?I DODGE ITON TRUCK *X* 318,0

1ollT 74 INC ITON TRUCK %X% 345,0

10314T 7U DODGE ITON TRUCK %X* 318,0

TOTAL 13,

23



FLEET VEHICLE LISTING
ousUUUUUUUUa:,UsUU*.sgssU.Uas3sUsaxgs2Us:.ZsuUUsUsU:UsU3U3U3U3UU

FT MCCOY W
e3333353338

VEHICLE NO. YEAR MAKE MODEL ENGSZE

CONTROL GROUP (UNLEADED GASOLINE)

AOSeC 74 AMC CONCORD SEDAN 2S860

A07C 78 AMC CONCORD SEDAN e5U.O

A077C 76 AMC CONCORD SEDAN aseO

A089C 76 AMC CONCORD SEDAN RS8,OI
--OSIC 6 AMC CONCORD SEDAN

EOOC 7S FORD STATION wAGON 400 0

EOLC 7S FORD STATION WAGON o0,p

GOOC 74 tOEVROLET 1127ON TRUCK 3sn'D

GOSIC 14 CHEVROLET MOOTON TRUCK 3SOtO

GO94C 73 DODGE i.2TON TRUCK 2sea

A08bC p DODGE I/RTON TRUCK es'n

HO)b 76 DODGE CARRYALL 310,0

4061C 77 CHEVROLET CARRYALL aSoO

miSic 74 AMC CJS JEEP *X.

Hl7qc 9 DODGE PANEL TRUCK 2,0

mtqiC ?S AMC CJS JEEP 4X4 ?32,0

HMq*c is AMC CJS JEEP %X4 132*0

H101C o DODGE CARRYALL aeS,O

HOl so DODGE CARRYALL pSon

1011C 7I DODGE TON TRUCK %X% 318,0

11?7C 74 IHC ITON TRUCK 4X% 3*50

TOTAL 21.

*i 24
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-" FLEET VEHICLE LISTING

K] RED RIVER ARMY DEPOT
3333333363333333333U

VEHICLE NO, YEAR MAKE MODEL ENGSIZE

TEST GROUP (CGASOHOL)

CA3481? If INTL HARVC 1/2 TON PICKUP TK 3]S.O

CABIRIt 72 INTL HARVC STAKE TRUCK 3*SO

CBqRb6T 74 CHEVROLET 112 TON PICKUP TK 3MOO

C8q4*sT I* CHEVROLET 1/2 TON PICKUP TK 3q0'0

CDnM1qT lb FORD UTIL MAINT TK 3b0,0

CDO 3IT 7S FORD UTIL MAINT TK 3b0,0

CDS72qT 7b DODGE 1/2 TON PICKUP TK 21S,O

CDb#SqT 7b DODGE PANEL TRUCK VAN 313,0

CD53T II GMC TRACTOR bVO0 Dbb.O

CEnOaIT 7b DODGE 1/i TON PICKUP TK 1s.0

Sflb DODGF III TON PICKUP K ls?5.o

CER113T ?b PORO MAVERICK SEDAN R50,0

CF*OqT 77 DODGE II TON PICKUP TK 1S1O

CFIIIT 73 DODGE I/ TON PICKUP TK 1S,0

CFMO5T 79 DODGE 1/i TON PICKUP TK 11Sn

CFql34T 7b DODGE UTIL MAINT TK 226,0

CGIlIjI 76 DODGE III TON PICKUP TK a5.o

CG4q4qT 74 AMC CONCORD 112,0

Eo~q~lT 7? CHEVROLET /12 TON PICKUP TK 3SO.O

Kib7OT 7O FORD 1/3 TON PICKUP TK 300.0

TOTAL 10,

eproduced from
2best available copy.-2S



IUSUUUUSSSUUIU3IUUIUEUUUIUUUSU3SSIIUSU3UWUUSUUES3USUUIUUSSUUUSll~

FLEET VEHICLE LISTING

RED RIVER ARMY DEPOT

VEHICLE NOt YEAR MAKE MODEL ENOSIZE
88vs ammUus~ mass *ssszsmus ma333333533333 u33333.

CONTROL GROUP (UNLEADED GASOLINE)

CA3"IOC ;l INTL HARVC 3 TON CARGO TRK 34S,0

CAI.OSC ? INTL SARVC 8TAKE TRUCK 34,00

csoqsoc 74 CHEVROLET Sit TON PICKUP TK 3So0,

84cRbbC 7# CHEVROLET 1/? TON PICKUP TK 3soo

I COn'33C 7S FORD UTIL MAINT TK 3b0.O

CDO%6C ?S FORD UTIL MAINT TK ibOso

cosTllc 7b DODGE ,I TON PICKUP TK atSo

CDbLI1C ?b DODGE PANEk, TRUCK VAN flsto

CD753C pb GMC TRACTOR bIOo 3bbO

CEnooo0 ?b PODGE III TON PICKUP TK aeSso

CElOIC 76 DODGE all TON PICKUP TK ,--.o

CE.laoc lb FORD MAVERICK SEDAN ,o.o

CFI'0OC 77 DODGE Lit TON PICKUP TK 21So

CFL'IOC 77 DODGE 1/2 TON PICKUP TK Into

CF1403C 78 DODGE III TON PICKUP TX epsO

CF4133C 7b DODGE III TON PICKUP TK lsso

CGIIO€c ?a DODGE 1t? TON PICKUP TK 1S.o

CGCqbC 7q AMC CONCORD 21320

ru4SlC IL CHEVROLET III TON PICKUP TK 31S0o

X11#770C la FORD III TON PICKUP TK 300,0

TOTAL 10,
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APPENDIX B

Fleet Vehicle/Group Summary Report
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U S AIRI4Y GASOHtOL. FLEET TESTING Pl;OGPAM

MER~ADc om

FLEET VEHICLEIGROUP SUIMMARY PEPONiT.MILES TRAVELED, UFL COVSUNIPTIONO, AND MPG
(A PGRPT)

Fnp 0FR!O01 aoflIu THRu flq/30,fl

TOTAL NO
VEHICLE V% flap/ 4S OF 7FST GA. CAI.

* YEAR/IIAWEIMODEL DATE MILES O.i3fIi MPG MILE
ENG SIZE

mmm~wmmmmmcmm~mmm cc emmameeww"m mmcm." mmmcm

TEST Gpo~jp

74 OOMGE TRW CREW CAB AMU 9/07/81 343 146 1011 rlqql

NEJ 64.

7e1 FORD CU3TOM S(PV q/~p/go Ifli il20 Rob *11b%

wrEbflT
67 FORD 1RI( 11Th 06-ISIA 6/13/60 2.9, 14.0 14,3 .11700

1611 FORD TRW 111INT Fi$O 9/ 9/1 Sbi b?,,) 8,0 1j00

b'q DOGE YRB( MAINT V?OO 7/23/81 184 no q~e 410q2

W11 7T
b@ FORD IRK '-'4INT FSQ 9/h1i/hJ ss r- 8,2 .VIIA1

G1 %41T

74 CHE()EY CUT004 *~In POD 9/19/8J1 187 1.,1O ~* 1067 41

At 1
C.1 29



h4 CHEVROLET CUSTOMJ 10 Pu 11111/90 fbil ss~o ll~ '04on

73 PODGE 900 PANEL b*Q3/81 so@ blefl Q's o1054

M'IT
7b DOGE 8100 PANFL 41 1/31 lOss too 15,7 wt is

'? CHIEVRfdl.ET TRW STEP VAN a/ 3/31 2113 3.0 6,2 o1613

47flT

P32,11
74 JiJTER-HARV TRW 84P 1-200 q/ 1/91 n 1300 5.3 '172a

?S nhlOGF TPK S*P Colt'0 R/188 133b Iro~ f,q .112b

VS !NTEP.'4ARV TRW V414 4TO14 ibUli frii2/81 ot.52s %,3 .173q

19 loprb TPK s*' V.6b)O 7/eq/U1 liq 14ROO 5's 11734

77 GMC TRK 3+P Rl viol 41 34240 S, 1b
350.!1

COMPOSTTF TEST GROUP "TtF.S TRAVELE1 2 31714

COMPohITE TEST GPOlIP GALLO)NS USEO * 9*,8

COMPOSITE TEP3 f!POLIP MPG 3~

COMPOSITE TEST GRO)UP GPmu t1037
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U I ARMY GASOHOL FLEET TESTING PROGRAM
I......Bssse~WOwSgOuwwsUs*@OeesseOOBe

FT SELVOIR WA

!- FLEET VEHICLEJSROUP SUMMARY REPORT-MILES TRAVELED# FUEL CONSUMPTION. AND MPG
(MPSRPT)

FOR PgRIOU 0I/01,090 THRU 03/31/31

TOTAL NO
VEHICLE 10 NSR/ As OF TEST GAL AL/
YEAR/MAKE/MODEL DATE MILES USED MPG MILE
ENO SIZE

Te;.s 
S U w ees wa ww ,goose w es

SPERM9T
76 FHRYILR SA/TON %X% M800 /Ul1 qsq 0k 1 fOLLk

3V1308 VYI3ET

?b CHRYSLER M140 9/9 TON EXI 3/31/1 13b Lfkq 1o0 olqqb

".. AFS9OT

HQU@IT
71 T AMC M1l A9l JEEP 711/ 11/ 1301 14 goO 84A ollaq

141,N.STN4l IlI / 1 ~ b 11 1, Oi

7b PHRYILER MlqO S0I TON RIl I/101l1 Isl aIa i0,90 ~O ,qqq

630IT
7b Pb ODGE MIII 1/9 TON 4X4 b/EIl 91 Igl1.0 e U Sligo3
3100

7b DODGE M19b AMBULANCE 3/191 ob 901 1.3oe o9me
313'.0

- AMC 4 IS3AI JEEP 1/13/81 l3ql 339.0 P,1 .,919

76 pHRVSLER M140 1/9 TON EKI 3/11l/l 1134 19,3 lob SAMks

HOIST
7k HRYILER St/TON 4X* M1O b/IbIll 171 141,l 1.q glass
314,6

% • o q o T

b CHRYSLER MIqO 1/0 TON E 3/30/3l 9111 9g40.0 1ol 00713
313.0

All?
.1 ;HRYSLIR M117 2/9 TON TRK I/EI/II ties 197o0 10.1 .OqO

31



.6 DODSD move3 60 TON 40 6l v3ill1 707 811,0 q.a 01oo
313.0

"a JOHNSON MIIlAI JEEP 3/19/31 @qb 94,'s a', .031

woT

ve 4. O1tISON 11AP JEEP 113111 133b 2ib.) lies #lse
:;. J~l~lHmbT

V1 JOINSON MISIA1 JEEP b/11181 LOq 1lo 90 o110b
141's

A4T
lb CHRYSLER Meet3 1.S TON 414 8110111 130 oboO 10.q o04171.0o

AbT
l6 AMC 1411*A9 JEEP iles1 1601 339.1 Lob 0401191.s

- C p1l1*AR JEEP vto1S3 S00 31bO qo8 a loss

bT
74 AMC MISIA l/9TON TRK 71111 q76 1.0b 31 s .ie

COMPOSITE TEST GROUP MILES TRAVELED 8 16bl6o

COMPOSITE TEST GROUP GALLON$ USED 6 601O.0

COMPOSITE TEST GROUP MPG U 9o9

COMPOSITE TEST GROUP GPM. .obe
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CONTROL oftOUP

TOPOTON

vb fpaysLE mioq sio ?fN axe vi/39/il sol0 111e* 707 91301
318.0
TOPOIIC
7b FHRYSLIR M840 v%9 TON axe blp 31s slot )31s.O '60 01430

KTOPI10 M00sqTWax /48 OC 8 0 tl7b CHRYSLER M3019TNUi11/l II 19.b413

I TOPIIOC
7b FI4RYILER P4390 114 ToN axe 7/li/il 3714 MOO. qt? .1030
3131.0
80y10C
va ,109NSN MISIA? JEEP 1/11/31 1b93 108,b 71191170l

it JOHNSON MISIAR JEEP blbil 10141 lflb.0o 9.9q O100

AiSbC
78 A04C MIILA9 JEEP 8/11/il bq10 ibl'0 se0 411%q

A104C
7b PWRYILIR M11 01 TON 009 S/13181 1109 319.0 7's 01,613
31300

?b CHRYSLER Mill 1/4 TON %X*9 3/10I81 11 173,0 I's 911,P3
313,0

71 AMC MISIAl JEEP 9/10/31 1133b 1143.0 l.9 .1b?

sloic
7b DODGE mov3e $I* TON 4K% bill/$& 31bb 14 o4 , 1.9 Olbe
3is.0

Vb PODGE move 91 Tow %X4 7130/31 10991s 1339.1S 0,1 01178
31890

CSMIC
lpb DODGE P43gb AMBULANCE s/lb/SI 3199# 133. 110b $Debt
319.0
CS~bC

?I 0MC MIIAR JEEP 6i/11/3 33994 333,01 9.1 21017

7b fNRYSLER M8130 W/ TON 9K0 1/30/il 33"9 3b1.1 9.3 .1031
31510

HOSOC

33



Vb CHRYSLER 40~f 9/ TON EKR 311211 2801 i0q~so , .10
313.0

AIC
Vb CHRYSLER M88P S1 TON %X 6/13/31 Sos0 S47's '1086ou

b*C
74 JOHNSON MISIAP 1/^TON TRK b/28/91 %27 71, ~3 *13be

COMPOSITE CONTROL GROU1P MILE~S TRAVELED 8 7034;0,

*COMPOSITE CONTROL GROUP GALLONS USED 8 120,3

COMPOSITE CONTROL GROUP MPG 8.

*COMPOSITF CONTROL GROUP (.Pm a£ 1S
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K U S ARMV GASOHOL FLEET TESTING PROGRAM

FT LE413 WA

FLEET VEMICLEIGROUP SUMMARY REP0R~wtMTLFS TRAVELED. FLUEL CONSUMPTION* AND MPG
(NPGRPT)

FOR PERIODS Cq/il/80 TI4RU 12/SiSi/

TOTAL NO
VENICLE ID N1SR/ Is Of TEST GAL GALI
YEAR/tAXEI4CDEL DATE Vi.E5 USED MPG 141LE
ENG 31ZE

emaafe m *S** ewee mmmee em... an-WON

TEST &PROOP'

* AdOT
*-7b DODGE TRK APHf X%& 0486b S/13/31 qn 107,0 491 '1103

313.u

1% DnOGt TRW AtAF 414 468k b/2q/41 13b4 177,0 7,7 Ieqb

7b OflOGE TRK AP#B 4k4 mfiSh Sti/1If 133.0 1'i,? .043

A1?T
lb 0306!F TOM Amta %IX' MAb 6/11/S1 stiq 4b*0 3,* '11"?

*71, NOGE TRI( APB 4X4 M88b 11b/S1 1070 13b.O I,q 'Ia71

D?nT
7b PO3CDGE TRgK AA1 4X4 0465h 101 /81/ 148b lbeeP q~ *jnqn

76, DODfGE TRK A19~ 'IX4 ?A$Pb b/l/il hIS 1P.0 S~b *Zlb5

7 b D.10GE TRW Ap VX* M~dI. inn/siL 3UF 41,.0 l.1 .1133

70 FORD TOM BIL MLS1A9 %/Ws/I 143 1690) 4,3 9117'0

713 FORD TIK 'JTj?. MISIA0 7/30/91 %as hole 8,1 *Idip

7FORD TRIK UTIL M1SIAl /!35 3bQ 55.0 b,7 *1441

70 FORD TRW lull. MISAP 1/30/31 117 jug"I 11s7 ones%

1'135



n71 FORO TRK I.)lL MISIAd 7/30/81 q! i$,o J,7 &iiq

14 ST 
u s

11 FORD) TRK IJTIL MISIA 7A 30J/81 *o 7,3 7, 3 7~

COIMPOSrTF TEST GR.OUtP MILF' TRAVCLED a

SOPOSITE TEST GROUP GALLONS USED 1 lJ34o

COMPOSITF TEST GROPJ MPG go,

COMPOSITE TEST GROUP GPms LIS4

3

.-

i3



CONTROL GROUP

7b InODGE TRK AIAB 4X4 M34is r4/ 8191 LSO% Ib&..O q,1 .11nI

4k i'0(E TRI( APR 4X4 M88b b/18U S1.3 si.O 10,1 *gqq*
JIB P)

; 30C
1b flODGE TRIC AMA %X4 MR0b bl?4181 q8 300 1ieb Oq4

7b flh1!)GUF TRK Af4B ' %X4~ 0@1, q/41 2Z es~ QO *lkb
qu~

?b tU0MGE TOK Akii 4X1# F42b k1l Sill 10 27110 q~q tin 1b

C
7k% r)UnGF TPg Ak%3 *X M8h 7114/81 140 IS, 4,1 ..0-17

7b Fo3061 TRK AWdR 'X* M91k 11/ Sill 77 4,n 4,3 *1tl78

7b D)ODGE IRK AmsI %4~ Mesh 0/1F1hh91 fEb.('~e 17.0 QISPB
3190 U

COMPOST COiJYPOL GROUP mILLS TPAVELEP' 8 1b3

* COMPOSITE CONJTROL GROUP M~LOW53 US$ED abb.o

* COMPOSITF CONdTROL GROUP MPG a 0(

*C04P031TE CONTROL GROOP GP~M x a 13

Reduced fro

best ,bilable copy.

L
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U S APMwy SASOHiOL FLEr TEJ$TIPG PROGRAM

F1' MCCOY i

FLEET VEWICLEIGROJP SUMIAARY REPORTaMILES TPAVELFD* FLEL CONISUMPTION. AND MPG
CM4PGRPT)

FOtO PEPIDJ(' oRf// THRU fl8/31/9Jl

VEHITCLE TO NBR/ AS OF TEST GAL GAL/

YEM,:OELfATI MYLES USED MPG '41LE

TEST GROUP

AnlqT
78 AMC CONCORD SEDAN 91/10/S1 Pa~b M3 11's 105341

7P AVC CONCORD SED~AN 8/13/91 482t JRfl,3 1s'1 ,Df~b'4

A Q IT
7b FORD CQv~ICx SEDAN 8/10/01 133SO 40,3 1%'0 .b7o

7b FORD tMAV~qICg SEDAN 5/30/81 7315 S44's 13, 104

it, FORo mAVERICK SEDAN G/l0/51 7315ll lil.n1 13,1 '*ot"

74 FORD M4AVERICK SEDAN S1 //S 82b80 S4904' iasb 07qi

A~n%T
7b, FORD) kAVERICk SEDAN a/ b/81 1211k. *,q4B.o I4 081*b

7b FOReD MAVERICK W~rAN 9/ b/sI 1ag47 13193111 1211 *0S9b

A?07T
76 FORD MAVFPICK SEDAN Ia/ib/dJ 10741% 13b3r i204 *none
2 000

VS FURl) STATtUN V'AG(JN 8/1b/91 216aIL 15 04b

7S FORD STATION 14AGOIJ A/11/01 22IJ 11b 41's 11053
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7'9 CHEVROLET 1/iTOP, TRUCU 7/11/Il, 972b I503.'4 Sun "1723

V4E CEEVPOLEI 1/ONTUCI,817/81 13q1@ 149Sla 7.0 911#b

IS9

78 DODGE 1IWOO TRUCK( 0/14I/81 31is 573,3 14,4 UbUP

?b~ flOGE CARRYAL.L q/ 7/S1 88!os 6n7,7 11.0 0R12i
318.0

an DODGE CAR~RYALL 9,/1*/Ul 14321 952,b 15.0 (ObbS

RD D)ODGE CAPRYALL 8#131SL 114e%3 1O'I3.b 13,7 07)32
apsgo

Wfl~bT
71 CHEVROLET CARRYALL 81 2191 340% its's 10," 09bb
2s0.n

* 1517

80 DODGE PANJEL ThUCK el/U/Il 137i'2 8S361 1%,1 *ofsu

H1q0)T

7S AM4C cis *EE9 %X 4/li/91 s qs0.o 12.7 n0vfs

* 3)82.0

479 DODGE ITA4 TRUCK 4X4 7/30/81 i'1607 10?. ns '09s%

)6 DOlDGE ITCN TPUCK 4X4e U/ 5/81 J.s"I lS.' 9,U .1010

COMPOSITE. TEST GRONP ("ILES TRAV'ELED 2 ~4 1 4 ,

CnMPOSYTT TEST GPOL'v GALLONS USEDI ?14,

* COMPOSITF TEST GROUP "'PG a 1.

COMPOSITF TEST GROUP tVPAw 008b
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CQP'T'EOL GR('UP

73 AMC CONCOR~D MV1AN S/ 7/N1 -4(147 lqj*ls ?lot 4047

7P A,4C C0O fR( SEDAN 8/Jt0/61 q19q S291.9 17.b IO%%7

7.9 AMC COVICOfqO SEDA, 8/11/61 q 4! 3f1.7 1q,3 L0517

10 AMr CONCORD 3FDAN4 9/19/SI lit" 503,q 1q.1 *nS23

7S FORD $1AT!OJ WAGONh 0/1/91 13119 Inaale 1312 0a7sq
'4:10 * 0

7F(IP STATInN l0hGON 6/Ib/ol 7897 64916 121 n922?
'4r n. o

* ~~~~- riFVROLET 1I'PTOlk TPIICK 8/1.4/U1 '63 '~1~b *~

Gn~ 'C
74 CH'FVRCLET I/PTO% TRlJCI S/ We/91h ln*' ? 613q7

78 D~G 1/PlOM 7RICk S/ 7/31 Sn74 123.6 15,? *0blB
1 50 .1

79 D~ODGE Ijey'N~ TjF.tIC B/ b/S1I U3 93k,R 13,1 '0713b

7b flklGE C A kP VA .L 5/0/9 I1,* 11.6 nflbS

HO9"IL
71, CHEVOET CArd.YAI.L @/10/61 Aq~n jn4,n 1j, 'nm7

7-1 Apv-r cis Jp~' %4' B/ 3141 J'430 a?2.4 le.ip r I qb

H~I ?9c
77 Dn.OGE PkA EL TRUCKI 0/ 7/91 190L9 75'4.' IS,? $Oflq
22515.

I IPCj.
7S, AMC ('.JS .TFIP 'X4 Pi13/91 42? 3se.8 12.0 *nei%

7% AMC CJS .TEFP '4X' b/34)"81 P47b 1115. 1*.0 opis5

14?0 1 C
40



Pn DOflGE CARRYALL 9/1'I/9L $15q Si 1's nrbgqfeol

N (I iC

0 DODGE CARkY#LL 6/14/81 1287 qlb.b 15eb O"?2

:9 DOMGE ITnN TLICK 4X% 9/14/81 i 0111tis D36,3 112. *osql
:.i31q.nl

7* INC ITON TRUCK 4X4 8/1./81 bq ' bSJ. 10,7 afq33

"O P081TE CONTROL GROtuP MILLS TRAVELEC * 1 e% ,

*'-: COMPOSITE CONTROL GROUP GALLONS OJ$ED lle??eB

COMPOSITE CiNtTRfl GROUP MPG a 1411

COMPOSTTF CONTROL GRflLP r°p 2 ,l1T
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UJ S AP4MY GA&L)HOL FLEET TESTING PRO1GRAM

RED RIVER ARMY DE.POT

* EFLEET vroicLE/GRoup sommARY iRPORTaMILES TRAV'ELEDl. FUEL CONSUMPTIONOI AND MPG
(MPGRPT)

FOR PERIODI 00/01/bi T~ukt Oa#.3u3e

TOTAL NO
VEuICLE TI) P]BR/ AS OF TEST GAL GAL/
YE&R/MAKEIMODEL DATE MILES USED) MPG MIL.F
PING SIZE2

emmmmmo.m..mwm meeeemm mO.c mwmn memcm =pw""
TEST GROUP

CA3*?1T
12 INTL HARVC 112 TON PICKUP TX -2( 9 3973i 403.I 3.0 '3241

CAlelT
72 I-OTL HARVC STAKE TRUCK I/pl/t? t,31? qq' b,3 .1%7b

10 C&4LV!QOLE 1/2 ION PICKUP Tk 1P /b/38 anb* 877,01 4'a *jfeq

CA9" '1ST
74 CHEFPOLET 1/j T'flj r~kJP T4 2/ali/N 0p75 12S %* b.6 lS2,?

3rQ. 0

7b FO) UJTIL PiA1WT ft: 21P%182U so341 Sh,n 8's tive?
3b0. 1)

7S FORD UTIL M4AINJT TP( 2/10182 31S I?23"? 9,4# 'jIq7

C057eqT
7b D~OME~ 1/2 TONh PICK11V TK ?262/%e 12?Ot). 80eo is. o 'o0663

CDbPS9Y
7b !4:fE PAN~(i TRUCK VA'. ona/la S. %a' 10,3 '0474

3 ti *r

7b DODUi li TON PICKUP TK ?/?7h82 sev. 342,q 15'a *0b5'4

?h DlODGE 1/2 InN FICKUP TI( a-4lOIS? ipb 10,0 t*.3 '0701

CE?@UI3T
7.b FnRO MAVERICK SEDAN' 3./pli/9i 1R0Sb 131%, 12o2 '0821

C 11194T
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?'1 DODGE lit TON PICKUJP I'M 1/18i92 101p ?77s 1%' 1711
CF 1fL iT
71 DnDGE t1 TON PIC4UP TK U/lw/l 11332 1304 15.3 *.ObS2
cnsT

74 PODGE IU2 TON PICKUP TK 2119/82 1U(?46b 1004*3 10.0 .O

CF973'1T
2b DODGE UTIL #4ATtCT Tic 1/ 8/Si 344 22. 1103 *0os'4

EG1011T
18 PODGE 1,1 TON PICKUP TK ?1 1 4/68 S948 413q Iasi 9-09ui

CG4479T
74 Ame CONrCOO 1lb/Si 7143a Sxq*3 13's 000413

'I C$EVROLET V/? TON. PICKUP Tic 2/10/81 p1.3.5 243' q * 1077

ANW0 OT
70 FORD I/ TON PICKUP TV 216/3 '103 31.S.3 L1.s VLN&4

COMPUSITE TEST GROUP MILFS TRAVELED a 1031079

COMPOIITE TEST GROUP GALLONS USED a bqll,q

CO1MPO3ITE TEST GROUP 14PG a ,

* COMPOSITE TEST GROUR GPM: 103

L...±vailable copy._W
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COMIROL GROUP

72 INTL I4ARVC 3/0 TON CARGO IRK 2ilbl81 '4,41q ~o

* CA9109C
7a INTL I4ARVC STAkE TRUCK P/fl1I2 s53s 711.', 7.7 '13r)4

74 CiEYQOI!FT 021 TON~ PYCKtiP TK ept%/3 873,1 q*4 , .410b?

E sq'bb(
74 CH4EVROLET 1/1 TON PICKUP YK 212612 777s 73407 10.6 v*s

C001633L
FSP~ UTTI M4AINT YK Pl/l 66 i* ~ 1?

-O~ P,2*12 iqg *'is s g*jq

IbD.r.

76nbE 112 TOP PICKUP T /08 Winf (07),? q,. 41 Ior
I1 110

7b DODGE PANEL TIUCV VAN alpiive 144 5Sl'u 115. 1a. 07811

CDPS3C
76 apMC TRACTOP bSOl 112b/91 7pq0 I;q0I '1,7 '012S

* CEOO'iC
lbpo 1/1 TOMl PICKUJP 7K 21121? S401 350.5 15.1 .0bbl

CEQ6C'17C
75 POrDGE 1/2 TfON PICKUP 1K it) 7/8? S'146 jb*.L 1%,q *D1bbO

7b FOPO MAVERICK SEDAN~ 71?'1/I1 ifel) aft.p 1a'? 10730

CFISI'7C
17 ODDGF 1,42 TON FICkUP 1K 0IO102 libbI q5 3 . 7  13,3 .07S3

)? DOiDGE I/? ToN Piri~tP ix 2/i0/va 031?7 5'1L,3 1%,%1 *fbSV

crleo IC
79 OW~G 1l2 TOM PICKJP Yk I/11/di 11? qqs0 s 10,3 04644

? b pCGo 11? TOP FICK1Jr 1K ?I a/aisZ' 41.1? I1.7 .055
?,2se0
CGafl03c 1l/i 77
vs DODGE I/i TON Picxup YK a/iaf 771 y,*r 16'a 0uu7
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74 AMiC CONCORD ~'' t~q31. Oq
Ital.o
EO*SleC
71 ;HEVROLET 1/1 TON PICKUP YK 2.Ib/2 1 brj4 'JboO 11.1 ,fn3r1 fllnO

70 POROD 1/i TON PICKUP TIV 1/ i/SI bbqrj ,~bo? L3,5 o07*1

COMPOSITE COtRlOL GROUP MILES TRAVELED 1 41114,o

COMPOSMTE CONTQUL t.ROUP GALLONS USED u 13171,0

C COMPWSITE CONTROL GROUP MPG 10. 7

~ COMPOSITF CONTROL GROUP GPM l31
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